Splicing of intron 3 of human BACE requires the flanking introns 2 and 4.
Regulation of proteolytic cleavage of the amyloid precursor protein by the aspartic protease BACE may occur by alternative splicing and the generation of enzymatically inactive forms. In fact, the presence of exonic donor and acceptor sites for intron 3 generates the two deficient variants BACE457 and BACE476. In HEK293 cells, when introns are inserted separately in the BACE cDNA, we found that whilst introns 2 and 4 are efficiently spliced out, intron 3 is not removed. On the other hand, splicing to wild-type BACE is restored when intron 3 is flanked by the two other introns. The presence of all three introns also leads to alternative splicing of intron 3 and the generation of BACE476. In contrast, BACE457 expression takes place only after mutating the donor splice site of intron 3, indicating that additional regulatory elements are necessary for the use of the splicing site within exon 4. Overall, our data demonstrate that a complex splicing of intron 3 regulates the maturation of the BACE mRNA. This appears orchestrated by domains present in the exons and introns flanking intron 3. Excessive BACE activity is a risk factor for Alzheimer's disease, therefore this complex regulation might guarantee low neuronal BACE activity and disease prevention.